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This invention relates to a sheet or a film formed ol a cvcloolefin ^ f fc , 
or a fi,m having exceHen, e,on 9 a,ion resistance, ease oMeaC £££ ZlZS*** " '° 3 ^ 

Polyethylene and polypropylene are shaped into a sheet or a film to™ and U S2 .u 
lor foods or as an adhesive tape. The food-oackaoino film and «h« = frequently as packaging material 

and elongation resistance, and tor J^S^T^S^^ 
to have the propeny ol being torn under a slight force (i e ease oMea3 6 ^ " ^ 

Conventional sheets or films tormed of poly-ethvlene and noivn™,,! . . 

resistance, gas-oarrier property and ease oMear 2J SJ'* ^ 

Japanese Laid-Open Patent Publication No 2602<i/i pa*; di^u- • . 
ma.erialapo.ymerobtainedbyhy^ogenatinga'ngSen^ 

or its derivative and 0 ,o 50 mole % o, units of noJomene or7s derivative tetracyclododecene 

Japanese Laid-Open Patent Publication No. 15570S/1935 discloses s »„rt, m . • 

cosity. measured in decalin at 135 »C ol 0 S to 10 di/n ! . C0 P 0| y™r having an intrinsic vis- 

the following formula 9 com P° sea °' ethylene and a compound represented by 
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30 



atom 



wherein R, and R 2 are identical or different and each represents a hydrogen atom, an alky, group or a haiogen 

The mole ratio of ethylene to the above compound being from 1 0"90 to crv i n Vth- „ ■ . 

mamly constituting structural units of the following formula 90.10.the compound o! the above formula 




Japanese Laid-Open Patent Publication No. 223013/iosa di sctoS p e a „„, 
formula a,scl °ses a polymer ol a compound of the following 




or a copolymer of the above compound and ethylene the male raiinr>i«.K ■ . ,_ 



59 




sa.d polymer or copolymer having an inirinsic viscosity, measured in toluene at 25 or „, n nn- ■ m hw 
Japanese Laid-Open Patent Publication No. 243m/i9= 3 is a cowZTJl ° 2 ° ^ 9 

polymer of a compound of the lollowing formula 
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or a copolymer of the compound of the above formula with ethylene the mnto ' . u . 




said polymer or copolymer having an intrinsic viscosity measurer! in mi. 

Japanese Laid-Open Patent Publication No. 30Si* 7^ J * 0 '°° 5 '° 2 ° ^ 

pound of the following formula oiscioses a random copolymer of ethylene with a com- 





Japanese laid-Open Patent Publication No. 1 £5307/1 o=Q disclose a 
and a compound of the following formula ~~ copolymer composed of ethylene 
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and having an ethylene content of 50 to 90 mole % and an 
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None of these patent documents describe sheets or films of these nniw™« „ t 
on gas-barrier propeny. polymers or copolymers, and describe anything 

The present invention seeks to provide a sheet or a film havino e*rpiio«t 
and ease of tear. 9 exce,Ient el °n9at.on resistance, gas-barrier property 

The present invention thus provides a sheet or a film formed of an intimate mixture of: 

formuia ffl ^ CyCi °*° ,enn ^ ^ P ° Vme ' S «™ « -« « ^lo-olefin of 




(I) 
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JO 



SO 



wherein n is 0 or a positive integer 

7Z H ' 2 indePenden " y rePfeSemS hydr09en ' 3 hal09e " °' - ^ «™ * or al.cycfic 

border' R, °- ° f n " an a,ky ' idene 9r0UP «» carbon atoms ,o which ,hey are 

ring-opened copolymers derived Irom the cyclo-olefins of formula m h»H,~,«-..- 

copolymers and addition polymers of the cyclo-oiefins of Z7a m T " °' P0,ymerS ° f 

an intrinsic v.scos.ty h ], measured in decal.n at " 252^^* PO^er having 

70 B C; and d ^ 9 and 3 so,l enmg temperature of at least 

(B) at least one crosslinked polymer selected from m a fioviKt* ■ . 

olefin, and a cyc.o-ole.in of formula (I). when c^^^S^^^,'^ 1 

in componen, (A) and which has an intrinsic v.scosJy measured ZTl 7,- ^ ^ UMd 

transits temperature of no. more than o-C. (2) mo^IXvm^Z If* f , '° 1 ° ^ ^ 3 9 ' 3SS 

at least i«o ». n K..»- f : P . ' orpnous or low - cr y«all.ne alpha-olefm copolymers tormed from 

copo^^dTo^ 

lempera.ure of not more than O'C. (4) aromaf.c v.nyl hvd «S biz T^f * ^ h3V ' n9 3 9 ' 3SS UanSi,i0n 

or hydrogenat.on products thereof having a gluTlX?!^^ "I*" 8 " b '° Ck C ° P0,yrners 

copolymers formed from isobu.yfene and flex ble copZtrs oTm ^1^ ,7^ ^ ^ (5> ""^ 

uupoiymers lormed from isobutylene and conjugated dienes. 

The above sheet or film has excellent elongation resistance harrio, 

The above sheets or fi.ms have excellent gas-barrier ^S^"^^"" °' %m 

g Damer propert.es characterized by hav.ng lower permeability of 
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gases such as oxygen and carbon dioxide gas than conventional films 

Accordingly, by using the sheet or film ol this invention as a packaging material, foods far 
for a longer period of time. ^ 9 9 maief ^.ioods, for example, can be stored 

Futhermore the sheet or film of the invention ha« pvroiiom 
film o. this invention has a high efcs.ci.y m^u^ Since ,he shee < or 

delormed only ,o a limi.ed extent untoeonJ^^^JSE SES. " " * °' 

Furthermore, .he shee, or film ol .h,s invent ^ haTexceten e, II applications. 

material, the package can be easify opened 6356 °' ,ea " n9> 8nd wh,n used as a Packaging 

The sheet or film obtained from the cyclo-olefin ooh/mer in a^rH^- .l.- • 
described. polymer m accordance with this mvention will now be further 
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cvclo-Olefins 

The cyclo-olefin polymer constituting the sheet or film of the invention k »i»rt*H f~ 
derived from the cyclo-olefins of formula (\) rino^n-n J ,nVe " l,0n ,s se,ected fr0fn ™9*opened polymers 

These cyclo-olefin polymers may be used singly or in combination 

In formula (I). R' to R'*. independently from each other renr«»nt = h..h 

and Z*ZC: 9 ' 0UPS ' nClUde a ' kyl 9r ° UPS ' a ' keny ' 9r0UPS - ™* «» ^ups. aratky, grou ps. 

The alkyl groups may be linear or branched, and preferably have i to 20 carbon atoms 

i he aryl groups prelerably have 6 to 14 carbon atoms Tht> araiwvi «n. , ■ 
of an alky, group having i to 6 carbon atoms further «S£«m^ T 9 '° UPS ara pre,erabl V 

alkylary. groups are groups of formuTa * '° ,he ab ° VS 3ryl ^ Sxam P |es of Purred ary. and 




SO 



wherein p is 0 or an inteoer of at least 1 oreferablv n inro-n ^ 
independent^ represents hydrogen, a ^Sjl^ h ° f * Mch °' R " 10 RM 

drocarbon group. y 9 P> aliphatic hydrocarbon group or an aromatic hy- 

Two of R9 and R : 2, particularly adpininaRS and Rio nrPn a «wQi2 ~ . 
they are bonded, form a monocycl c o polycyc ic group wh, h Jv 1„ h T k ' Cafb ° n ^ '° 

or polycyclc group are 9 P ™ V C ° ma ' n 3 d0uble bond ' E Wes of .he monocyclic 
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;o- :o-:o§>- 



TO 




■ J§0- 



or 



20 




R 13 V 4 



are ^^T^J^ ^ «™ 1 - * * - carbon a.oms ,o ^ * and R ,o 

hydrogln ZST * ^ '° rmU ' a ^ '° ^ 9r ° UPS ™ ' h ° Se * M a " - » B» are 



;o>; 

(m = 0) 



and 




(m=l ) 



so 
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tm=2) 

■rn.££^ ° ther than the 9 r0U > s ^presented by the above (ormula hav.ng R 13 to fl» 

* m tajr d c ajuiiuuteo by an akyi group sucn 2s methyl 

whicMhTalVltr-r' 0 V", h 1 *" ? X "T an a,kyHdene *"* » ith *• carbon atoms ,o 

est* 9 To U p ^ 9r ° U?S ^ &y * R " ^ be subs »'^ «V a subs.i.uem such as an 

cyclo-otefins of formula (II) 
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(II-a) 



wherein R 1 to R 4 R" Ri2 R3iinP39 „ „ 
•om, . direct b0 nd or an a, ky ,ene grou^v^ «" « «» « «» °' R33 may logeIher 

Formufc (l,- a , corresponds to formula (I, in wh.ch nts 0 and or r'o r °" C ° mP ° UndS °' '°™ ula "> 
«he aryl group ol the alkylaryl group. °' R1 ° co "espond lo groups exemplified above as 

Examples ol the cyclo-olefins ol formula (I) include 

b'cyclo[2.2.1]hept-2-ene derivatives. 

t^.-.u. ■ . i - —J- j-aooecene derivatives 
hexacvclo[6.6.i. i: >.s .i'o,3.o27. 0 9,4 H he PI adecene derivatives 

neptacyclo-5-eicosene derivatives, 

heptacyclo-5-heneicosene derivatives 
^'cyclo[4.3.0.l2-5 ] . 3 . decenederivaljves 

lncyclo[4,3 [ 0, 1 2-S ] . 3 . undecene derivaIjves 
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pentacycb(6.5.1.1 3-6. 02-7. 0 9.i3].4.penta-decene derivatives. 

pentacyclopentadecadiene derivatives. 

pentacyclo(4,7.0.l ".08«, i9.i2|.3.pen, a . decene derivaljves 

heptacyclo[7.8.0. 1 «o2^i'0.i7on..6 1 , 2 .,s J .4.ei cosen e der ' ivatives and 
nonacycloig.lO.U'.Wo^^ 

Thus, in compounds ol lormula |IJ. each of R' to R'* may. independently, represent a linear or branched C -C 
alky group, a cyc^hexy. group or an op.ionaHy substituted phenyl group; or either R 9 or R- ogeth^wS el j R» 
or R« form, with the carbon atoms to which they are attached a monoeveiir «r nnh ,~,~ r . u - 9 J " ellner H 
substituted by a C,-C 6 a,y. group and containing Irom 5 ^Z^T^Z^T ™ ^ 

group " ° f ***** C, " C20 a ' kyl 9f0UP iS 3 ^ a C,-C, 0 . more pre.erabr, a C, -C 6 a.kyl 

Specific Examples of cyclo-olefins of formula (I) are given below. 



0 ) bicvclof2.2. 1 1heot-2-ene derivatives such as 



Q> 
Or 




bicyclot2,2a]heDt-2- 
ene 



CH 

3 6-methylbicyclo 12 ,2,1]- 

hept-2-ene 



CH 

3 5,6-dimethylbicyclo- 
12,2 ,1] hept-2-ene 



1-methylbicyclo- 
12 , 2 ,1] hept-2-ene 



6-ethylbicyclo- 
l2,2,llhept-2-ene 



6-n-butylbicyclo- 
£2,2,llhept-2-ene 



6-isobutylbicyclo- 
l2,2,l]hept-2-ene 



7-n>ethylbicycIo[2,2,I3- 
hept-2-ene 



e 
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(2) tetracyclof4,4.0.i2.s, 1 7,io 1 . rHnHo _ a -, A .^ T . . ||rh as 



tetracycloU,4,0,l 2 ' 5 # i 7 ' 10 ]- 
3 -dodecene 



5 /10-dimethyltetracyclo- 

l4,4,0,l 2 ' 5 ,l 7 ' 10 ]-3- 
dodecene 
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± 2 ' 10 -dimethyltetracyclo- 

i4,4,o,i 2 ' 5 ,i 7 ' 10 j-3- 

dodecane 




CH 3 CH 3 




CH 3 




I 

CH 3 

CH 



11 »12-diioethyltetracyclo- 

I4,4,0,1 2 ' 5 ,i 7 ' 10 1-3- 
dodecane 



CH 3 2 ' 7 '9-trimethyltetracyclo- 

U,4,0,l 2 ' 5 ,i 7 ' 10 ]-3- 
dodecene 



C 2 H 5 9 -ethyl-2 f 7-dinethyltetra- 

cyclo [4,4,0, 1 2,5 ,1 7 ' 10 ] - 
3-dodecene 




i 

CH. 



CH 3 




CH 3 9-isobutyl-2,7-dimethyl- 
CH 2 CH tetracycloU,4,0,l 2 ' S , 
CH 3 1 ' 3 -3-dodecene 



CH 3 



CH 3 CH 3 




CH 3 



CH 3 CK 3 





9 ,11 ,12-trimethyltetra- 

cycloU,4,0,l 2 ' 5 ,i 7,10 ]- 

3-dodecene 



2 H 5 9-ethyl-ll ,12-dimethyl- 

tetracyclo[4,4,0 ,1 2,5 , 
1 ' ]-3-dodecene 

CH 3 CH 3 

? H 3 9 -isobutyl-H,l2-dinethyl- 



/J /l 0 " 2 ^ 5 tetracyclo(4,4,0,l 2 ' 5 , 
l^P CH 3 l 7 ' 10 ]-3-dodecene 
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CH, 

CH 3 5 ' 8 ' S 'lO-tetramethyl- 
tetracycloU,4,0,l 2 ' 5 



"CH 
CH, 



... CH. 



QOl 




goc 




* '*"]~3-clodecene 



AT^I 8 -™ethyltetracyclo- 
V/^s^k_._ t4 r 4,0,l 2 ' 5 ,l 7 ' 10 }- 3 - 

dodecene 



8-ethyltetracyclo- 
C H ^^0.l2'5 fl 7,10,. 3 . 

^2 H 5 dodecene 

8-propyltetracyclo- 
3 H i7 dodecene 

lAy'V] 8 -hexyltetracyclo- 
6 H 13 dodecene 

(PN^N 8 - s tearyltetracyclo- 
^^N: h ;V'°' l2 ' 5 'i 7 ' 10 ]-3- 

18 R 37 dodecene 



8,9-dinethyltetra- 



cyclor4,4,0,l 2 ' 5 fl 7 ' 10 ] 
CR - 3-dodecene 



J 8 - meth yl-9-ethyltetra- 
cyclof4,4,0,l 2 '5 /1 7,10 ] 
2 H 5 3-dodecene 



8-chlorotetracyclo- 
14,4,0,1* 

dodecene 



I4,4,0,l 2 '5 fl 7,l0j_ 3 . 



8-broraotetracyclo- 



^ ^ 4 ''«,0,1 2 '", 1 7,10 ] _ 3 _ 

- - dodecene 

8*fluorotetracyclo- 
r aodecene 
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10 



is 




CH 2 CH 
CH, 



8 , 9-dichlor otetracyclo- 
I4,4,0,l 2 ' 5 ,i 7 ' 10 ]_ 3 _ 

dodecene 

8-cyclohexyltetracyclo- 

U,4,0,l 2 ' 5 ,l 7 ' 10 l-3- 
dodecene 

8-isobutyltetracyclo- 

U,4,0,l 2 ' 5 ,l 7 ' 10 }-3- 

dodecene 



20 




4 n 9 



cm 



HCH-, 



8-butyltetracyclo- 

f4,4,0,l 2 ' 5 ,l 7 ' 10 ]-3- 
dodecene 

8«ethylidenetetracyclo- 

t4,4,0,l 2 ' 5 ,l 7 ' 10 ]- 3 _ 

dodecene 



3D 



QXX' 



CH 3 
CHCH, 



8-ethylidene-9-methyltetra- 

cyclol4,4,0,l 2 ' 5 ,l 7 ' 10 ]- 
3-dodecene 



35 




C 2 H 5 



HCH. 



8-ethylidene-9-ethyltetra- 

cycloU,4,0,l 2,5 ,l 7 ' 10 ]- 
3-dodecene 



oox; 



CH(CH 3 ) 2 



CHCH- 



8-ethylidene-9-iso?ropyl- 
tet racy clot 4, 4 ,0 ,1 2 ' 5 , 
1 ' 3-3-dodecene 




C 4 R 9 



HCH- 



8-ethylidene-9-butyltet 

cycloU,4,o,l 2 ' 5 ,l 7 ' 10 ]- 
3-dodecene 



r a- 



00. 



CHCH 2 CH 3 



B-n-propylidenetetra- 

cyclo(4,4,0,l 2 ' 5 ,l 7 ' 10 ]- 

3-dodecene 
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CH 3 8-n-j 



"3 "-"-P'OKTlidene-S-Bethyl 
tetracyclof4,4, 0,1 2 ' 5 



2^3 A 1-3-dodecene 
C 2 H 5 8-n-t 



■propyiidene-9-ethyl^ 



-etracycloU,4,0,l 2 '5 
CHCH 2 CH 3 l^'^-dodecene ' 



CH(CB,) 



3 >2 8 - n -propyiidene-9- 



aso- 



CHCH 2 CH 3 l 7 'l°,- 3 _ dodecene 



C 4 H 9 8 ~ n -P r °Pylidene-9-butyl- 

^ 



tetracyclot4,4,0,l 2 ' 5 

•ooy,, * * 0 l-3-dodecene ' 



CH 3 




H(CB 3 ), 



8-i 



C-CH, 3-dodecene 
CH 3 



isopropylidene-tetra- 
cyclo[4,4,0,l 2 ' 5 ,l 7 ' 10 ]- 



8-isoprop y i idene _ 9 _ methyl , 

-CH, ^ fc r acyclo[4,4, 0 ,l2,5, 

Ch 3 J-aodecene 

C 2 H 5 

8-isopropylidene-9-ethyl- 
-CB, tftracycloU, 4, 0,1 2 ' 5 , 



•3-dodecene 

8-i S opropyiidene-9-i S o- 
pro Pyl tetracyclo(4,4,0, 

'1 l-3«dodece-- 



ne 



EP0 384 694 Bl 



ox: 



. c *«9 8 ~ iso Propylidene-9-butyl- 



I t « t "cyclo[ 4 ,4,0,l 2 ' 5 / 

^C-CH, 1 7 ' 10 1 r, * A 

i 3 x J- 3-dodecene 
CH 3 



10 



s 



(3) he Xa cvc.of 56 , 1 3 , ito.i3. ot 7n».,4,.,. t> ,.... rrr||L 



such as 




hexacyclof6,6,ia 3 ' 6 , 
1*0,13 2 ,7 9# i4 A u 
decene '° ] ~ 4 -hepta- 






H 3 l2 -» e thylhexacyclo[6,6, 

ia 3 ' 6 a 10 ' 13 f0 2 ' 7 # o 9 ' 14 i 

4-heptadecene 



2 H 5 12 -ethylhexacyclol6,6 / 
l,l 3 ' 6 ,ll°,13 f0 2,7 
4-heptadecene 

? H 3 



^ CH CR 12-i sobu ty lhexacyclo [6,6, 

CH 3 i'i 3 ' fi 'l 10 ' 13 .0 2 ^,o 9 '"]. 

3 4 -heptadecene 




^ H 3 1 ' 6 '10-tri B ethyl-l2-iso- 
butylhexacyclofe, 6,1,13, 6 
^0 ,13 2,7 9,14, , , ' 
decene >-4-hepta- 



Woaasvctoiaan 12.9 ,.. ir _ 

0 ■O 12 - 17 '-^— ir^jii,^ , lUl __ 




octacyclo[8,8,0,l 2 ' 9 l 4 ' 7 

llla 8/1 13,15 f0 3,8 f0 { 2 ,l 7 ;_ 

->-docosene 
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CH, 15- 
3 I 2 



-methyloctacyclo[8,8,0, 
3 ' 9 ,l 4 ' 7 ,l".l8 (1 13 l 16 > 

0 0 * ^"5-docosene 



0 ' 1-5-docosene 

f5) Dentacvclof5.fi 1 1 3.6 ^27 o9.u ]mAmhmfi ^ Mmi . . 

p 9?ir yclor6,6,i ' i3 ' 6 '° 2r7 ' 

0 ' J "4-hexadecene 




20 
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CH 3 CH 3 




1 ' 3 -<3imethylpentacyclo- 
nexadecene 



1 'S-dimethylpentacyclo- 

^,6,ia 3 ' 6 ,o 2 ' 7 ,o 9 ' 14 ]-._ 
nexaaecene 



15 ' 16-d;L " ,e thylpent a cyclo- 
nexadecene 



(5)he 51 ac^ co5eneorhpn[a c . h „.. : ,„ n|| 



such as 



so 




heptacyclo[8,7,0,l 2 ' 9 l 4 ' 7 



icosene 




hep tacyclo[8 7 0 2,9 4,7 
neneicosene 
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V!* 3 *®*!^^ such as 



0Q 



CH 





I 

CH 



t ^cyclor 4 ,3,0,l 2 '5 J _3_ 



aecene 



3 ecene 



(S) jricvcloU 4 n i2.5|_^ 



undecenp rior;,,*,^ |f[| 



as 




tricycloU,4,0,l 2 ' 5 ]-, 
undecene J-3- 



CH, 




J-undecene y ~ l0 U '« '0 .1" J ] . 



II such as 




•J-4- 



Pentade 



cene 



f B 3 f»3 




decene ' i-4-opn*- a . 



4 -penta- 
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CH 3 




CH 3 



1 ' s - d »ethylpentacyclol6,5, 
1,1 3 ' 6 ,0 2 ' 7 0 9 ' 13 i A 
decene J-4-penta- 



CH 3 CH 3 14,15- 




( 1 0) diene comoounrk such as 




P|ntacyclo{6,5,l,l 3 ' 6 ,o 2 ' 7 , 
0 ' J -4/10-pentadecadiene 



(ii)oy.iBevelof4.7.0,m,oa.i3 WL^,, 6ecene 



such as 




pentacyclor4,7,o,l 2 ' 5 o 8 ' 13 
,9,12, _ ,A ,0 

1 J-3 -pentadecene 



% "ethyl-substituted penta- 

cyclol4,7,0,l 2 ' 5 n 8 '* 3 

l 9 ' 12 l i 

J-3-pentadecene 

(12) he3iaevclor7 g n i3.6n2.7 ,10.17011 is ,1215, „ 





heptacyclo(7,8,0,l 3 ' 6 ,o 2 ' 7 

eicosene 



^v_w5^[ 3 ^"""^^"b.tituted hepta 
f >j T yr VI cyclo(7,8,0,l 3 ' 6 ,o 2 ' 7 ,10, 17 

' x J-4-eicosene 
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°'her examples include. 




J - 5 -pentacosene 
dimethyl substitute 

'-Pentacosene. 'I 15 ' 18 ]- 



|; S en yI - bicyclor2>2 ^ jhept _ 



|;toi yl - bicyclo[2 _ 2ajheot _ 



ene 



CH 3 ' 1Ihe P fc -2-ene 
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TO: 



1 9 4-methano-i i = a * 
hydrofluoiene ' 4/4a_tetra - 



JO 



1 1ft io D , s 




lr4-methano-l ,4 # 4 a c , n , n 
hexahydroanth^acene ' ° ,10a - 





S-^-naphthyD-bicyclo- 
l2,2,l]-hept-2-ene, and 



5-(anthracenyl)- bicycl0 _ 



2-cyctohsxyM ,4.5.6-dimeihano-l 2 a ] i . 2 : J ; dch '°'°-l .<.5.S-d,m e ,nano-i 2 3 4 4= , - - " 4 = =- d ' m «hano- 

— , wd^on. 

Tht cyco-olef.n polymer consuming m e sheB , or |)lm jn |h . . 
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The ring-opened polymers or copolymers M -al riprh,^ . 

Double bonds remain in ihe cyclo-ofefin rinn^ ^ 

Prodccsofmesearebelievecoassume.he.o.lowings.rucure. 
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10 



20 



25 



50 




ring-opened polymer izati 



on 



cycio o,e„n ri n«,o ? ened (cojpolymers and u* hydro 9 ena,7o n " " *" *" ^ ,he ^ies 7L 
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The other cyclo-olefin may usually be employed in a 0 r«~, rt - . 

The action potymers of e.hy.ene with cyctolnns ZIZZ^ 20mote % 

of formula (I) including formula (II) and (ll-a) ,IOn P°'y mers °' ethylene with the cyclo-olefins 

mole %. Specialty, in the cycloolefin/ethy.ene addrtion po.ymerf t h V r< , ^ cs P ecia, V P'eferabfy 25 to 50 

recurnng un, IS derived from cyclo-olefin are bonded in a mZT^ 'T'l?^ ' f0m eIh y |ene 

erably from 50:50 to 75:25. °' e ral, ° of P^Ierably from 40:50 to 55: 1 5. especially pref- 

The cyclo-olefin/ethyiene addition polym^s can be nm H,.,.^ ^ 
presence of a catalyst formed from a hydro=arbon-so.ubiTa na S e,hy ' ene Zn<Uhs c ^ 0 ^ * th. 

nmim "mpound in a hydrocarbon medium. van **um compound and a halogen-con:aining organoalu- 

Such a polymerization method is already known an* i« ^ 
Publication No. 16370=/ 19 =5. V • 8nd ' S pf0pose(1 - ,or e «^Ple. in Japanese LaidOpen Pater- 

^^^^^^r^^-- : 




(I') 



X n 



wherein ri , 0 rw and n are as def.ned a=cve 

In the present invention; the cyclo-olefin/ethylene addition ™, 
and the cydo-olefn o. lormula („ witn an alpha-ofe" o, he Zn P ^Z™T° ^ adtJ ' ll0n P °*™ °' 
c f^u-a copolymerized therew.th such ,h a! me properties oTjf ciT 3 CyCi °'° ief ' n ' han the C ^° °^ 

The other a!pha-olef,n is linear or branched =xam=i/< ?l ? ymer are no: im P aired 

a.-, such as pro Pylen , , -butene. .methyM 2Tr^l 3 '° 20 

f example, cycobutene. cyclop C y- 

eVthTa 1 :? u r ed ,n me add,iion ZT*zz n ™:* r ble b3nds ,n me moiscu,e ' ° oupi * 

By the above addition and hyorogenation the r ur w 7 " yaro 9 enaled «o improve weatherabifity 

- f - ;a , ue o, no: mo, knV ^ no mo e ? T'" ^ P0 * W * °* mention usua., 

't can be determined by '=C-NMR measurement that -hlT ■ , , 

P^SS" 'I 6 **" * 0rmU,a ( ''» «" ,he ^ SiS adt rlLr" 12 ^ USedasa — 9-a,er iaI has 
polymer has a chem.cally stable structure and excellent hea al„ P °* m,r ' he ^'oolef.n/e.hylene addition 

. The cyclo-olef.n nng-opened (co)polymers , I' 29 '" 9 '".stance, 

•edition polymers (2, have an intrinsic visco ity "rJ^^ZS^ P '° ducls <"»> cyc.oolefin/ethylene 
0.01 to 10 d.g. especaliy 0.05 to = a „ 3 . .ufljpr^o"^" " 135 * C ' °» USua! * 0 01 <° » *B. P^rab,' 
These cyclo-olefin polymers are generally amorphous or .o! 9 ' m ° S1 pre,erab 'y ° OS '° 5 dl/g. * 

P e er a b y 0 l0 l0 o.. mofe pfe(efab|y Q ^ ? P » . e rs JjJ«n«l„, y determined by x , ay m , a 
o.ef,n po ymers are measured by a d.fferenta, scann.g calonme er nsc° i ^ ° When ,hese ^ 
sot.1 ! ^ °"° le " n P ° lymerS are a,so characterized by havTno a £1 ' 9 P °' nIS m ° S " y are " 01 °b«rved. 
sotten^g temperature (TMA). They have a glass transn on ,em P er a ^^ f" ,ranS,,, ° n ,em P efaIu ^ (T B ) and a high 
C and a SOlI en,ng Ie m ? era,ure of usually a, leas, 70 Sably 70^^ V° '° *°' 9enefa " y 70 10 2 '° 

V ° 10 250 c - especially 90 to 250 *C. further 
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preferably 90 to 230 'C. most preferably 100 to 200 «C The cvclo-ol.r ' ■ 

posmon temperature of 350 to 420 'C. mos.ly 370 to 400 4 3lS0 generai ^ hav * a heat decor- 

They generally have a density of 0.35 to 1 10 o7 Cm 2 rm.nu n - 
in accordance with ASTM-D542, o, generally 1.47 to 1 .53 mostry'i' 43 \n^i ' and a fe ' rac '"* measure, 
polymers are substantially amorphous, they have a haze (ASTM oinS, , Furtne ' emor *- «"*e the cyc.oo.efir. 
more than 10 %. 3 naze < AS ™-Ol003) of usually not more than 20 % generally noi 

i ne film or sheet of the invention is formed from an irvim=, a . * 

■^"^-^»^.«^«JKS- -iai , talll)ioW: 

(1) flexible copolymers of ethylene, another alaha-oiPfin an « ,k 

-cos,,, measured moecaJa, 1 35 . cJo^o^ andaS^'? a 
2) amorphous or low-crys.alline alpha-olefin copolymers to"m ed f 0 " ifP " temperalure °' ™ more ,han 0 - C 
tran S1Il on temperature ol not more than 0 «C ™ " ' eaS ' Iw0 a, P h a -olefins and havin Q a gl=>ss 

(3) alpha-olefin/diene copolymers formed from at least iwr, , . 

having a glass lransitl0n lernpera(ure Q , nQ , ^ ^ alpha-olefms and a. leas, one conjugated d.ene and 
{< ) aromatic vinyl hydrocarbon/conjugated diene rann-vn „,' k . , 

having . glass lransillon ternperaIU ' re 9 0 , no f^^ n 7 ° r "Powers or hydrogenation products thereo, 
(5) flexible polymers formed from isobuivienp an* u, 

y 6 " eX ' ble C ° P0, ^ erS «- i.obu.ytan. and con.ugated 

(D Flexible M ivm», t rtf , fpm ^^.^ 

olefns are preferably alpha-olefins having 3 to 20 carbon 11 - ? ^ and a " "P^olef.n. The alpha- 
■nven llon lncloae propy(ene , °' «*■'•"•«- alpha-oiefins for use ,n thts 

-hexadecene. i-octadecene and i-eicosene h «ene. 1-octene. i-oecene. 1-dodecene. i-te.radecene 

( - -urr,ng units derived from e , yl ene 

r a,Pha -° le,in are 9 enera "V «™,ned - a Pn^J^l*.? *' a ' nd ^ Wurrin » 
olefin are generally contained in a proportion of 2 to 20 mole ~ nrel Z 1° ' ' reCUrnn9 U "' !S °' Srived "°m cycto- 
Unlike the above cyclo-olefin polymers the llexibt ^° pre,erablv 2 '° 1 5 mole %. V ° 

■n-n o -C. preferably no. more than oo 'c ^Z^^T^ * ^ ,nmMtan o. not more 

2^~^-™^ 

27 l 30=/1S =o . 272216/19=5. and 252405/TSS7. '==70=/1 === . i 2 0=l a /is=5. 115912/19=5. 115915/19=5. 



f21 Aloha-olefin connlumorc 



P'opylene/alpha-olefin copolymers crystalline copolymers are ethyiene/alpha-olefin copolym-rs and 

and mix.ures o, these. Among «hem^, P ha-ole2h avi n " c^Im U ' 6ne ' 1 ' de "" 
In the ethylene/alpha-olefin copolymers the mole rat* t^h. * S ' e es P ec,a "y P'elerred. 
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alpha-olefin has 4 or more carbon atoms, the above mole ratio is preferably trom SO SO to °5 S 

As the alpha-olefins confuting the propylene/alpha-olefin copolymers, alpha-olelins ha'ving 4 to 20 careen a—,, 
are generally used. Specific examples are 1-bu.ene. 4-methyl-i -pentene. 1-hexene. 1-octene. 1-decene ancW -r-'l 
of these. Alpha-olelins having 4 to 10 carbon atoms are especially preferred. • 

In the above propylene/alpha-olefin copolymers, the mole ratio of the recurring units derived from propylene to -he 
recurring units derived from the alpha-olelins is preferably Irom 50:50 to 95:5 although it may vary deper.dino L - on 
the type ol the alpha-olefin. " ■ 

(3) Aloha -olsfin/diene copolymers 

Ethylene/alpha-olefin/diene copolymer rubbers and propylene/alpha-olefin/diene copolymer rubbers are us— =s 
the alpha-olefin diene copolymers (3) used as the flexible polymers. 

Alpha-olefins constituting such copolymer rubbers usually have 3 to 20 carbon atoms (4 to 20 carbon atoms in the 
case of the propylene/alpha-olefin). Examples include propylene. 1 -butene. 1 -pentene. 4-meihyM -pentene I'-h-x'-ne 
1-octene. 1-decene and mixtures ol these. Of these, alpha-olefins having 3 to 10 carbon atoms are esoecally af-'»-V 

Examples of the dienes constituting these copolymer rubbers include aliphatic non-conjuga'e" di«nes s--- as 
1.4-hexad.ene, 1 6-octadiene. 2-methyi-i.5-hexadiene. 5-methyl-i.5-hepiadiene and 7-me'.hyi-l 6-cc: a -,eno"'v-'i- 
non-con|ugated dienes such as cyclohexadiene. dicyclopentadiene. methyltetrahydroincene. 5-vinylnorbcrr-ne" 
5-ethyi.dene-2-norbornene. 5-meihylene-2-norbornene. 5-isopropylidene-2-norbornene and S-chloromethyi-5-is— o- 
penyl-2-norbornene: and 2.3-diisopropylidene-S-norbomene. 2-ethylidene-3-isopropyl l dene-5-norbomene and 2~=-o- 
penyl-2.2-norbornadiene. 

In the ethylene/alpha-olefin/diene copolymer rubbers, the mole ratio of the recurring units derived from e»V«e 
to the recurring units derived Irom alpha-olefin is preferably from 40:60 to 90:10 in general, although it mav var- 
pending upon the type ol the alpha-olefin. "~ 

The content of the recurring units derived Irom the diene in these copolymer rubbers is usually i -o 20 mole t 
preferably 2 to 15 mole %. 

f-t) Aroma tic vinyl hvdrocarbon-coniuaated diene-tvoe flexible copolymer!; 

Aromatic vinyl hydrocarbon/conjugated diene random copolymers or block copolymers or hydrogenation pr~~,- s 
ol these copolymers are used as the aromatic vinyl hydrogen/conjugated diene flexible copolymers used as th» fi-x-bi- 
polymers. " " " " 

Specific examples incluide styrene/butadiene block copolymer rubber, styrene/outadiene/styrene block co=olym»r 
rubber, styrene/.soprene block copolymer rubber, styrene/isoprene/styrene block copolymer rubber hydrogenated sty- 
rene/butadiene/styrene block copolymer rubber, hydrogenated styrene/isoorene/styrene block cooolymer ruobe- a-d 
styrene/butadiene random copolymer rubber. 

In these copolymer rubbers the mole ratio ol the recurring units derived from the aromatic vinyl hycre-a—-. <o 
the recurring units derived Irom the conjugated diene is usually from 10:90 to 70:30. The hydrogenated coooly™ 
rubbers are copolymer rubbers obtained by hydrogenating the double bonds remaining in the copolymer rubbers partly 
or wholly. 1 

(5) Flexible oolvmers or copolymers comp rising isobutvlene or isobutvlene and a coniucated disn» 

Specific examples of the flexible polymer or cooolymer (5) are polyisobutylene rubber, polyisopre.ie rubb=r pcivb- 
utadiene rubber and iscbulylens/isoprene copolymer rubber. 

The flexible copolymers (2) to (5) have nearly the same properties as the cyclo^lefin polymers (1) Usually tfs-y 
have an mtrms.c viscosity, measured in decalin at 1 35 »C. ol 0.01 to 10 dl/g. oreterabiy 0.03 to 7 dl/g a glass :rans: !: =n 
temperature (Tg) of not more than 0 'C. preferably not more than -10 »C. especially preferably not more than -20 'C 
ana a crystalhmty. measured by X-ray diftractometry. of usually 0 to 10%. preferably 0 to 7 %. and especially preferably 

These fiex.ble polymers (1 ) to (5) are used after a crosslmked structure is formed in them They may be blended 
wnh the cyclo-olefm polymer (1). Alternatively, after they are blended with the cyclo-olefin polymer (1) a erosslinked 
structure may be lormed. The cyclo-olefin polymer is generally present in an amount of 5 to 150 pans by weicm. 
preferably a to 100 pans by weight, especially preferably 10 to 30 parts by weight, as the total amount of the fiexiole 
polymers (1) to (5). per 100 pans by weight ol the cycloolefin addition polymer. By meeting these blending ratio re- 
quirement, polymer alloys having impact strength, rigidity, heat distortion temperature, and hardness in a well-balanced 
combination can be obtained. 

Preferably, the polymer alloys have a melt flow index (MFR under the conditions of ASTM-01233) of 0. 1 to 100. 
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-10 



75 
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JO 



>0 



^^ttm^. ana ^Ll^^^S,^', *,? " °- b "" 1 2 "™ "v 

Specially. by carrying out .he cross.inking reacSor Z h J or- T'"* 6 ™"*'" ""Pact strength can be ob*ne* 

me flexible polymer combined. P Y We ' 9m - per 1 00 by weigh, of the cyclo^lefin res^an-)" 

J= ' 
P 0d.cs of the (copolymers. the cyclco.efin/e.hylene addten nl rm ^^ (co)poiymers. the hydrogena.ion 
orher polymers deserved above to form the fi.m InZeTZ^?^ "* " « *• « £ 

Additives 

= f =xys,earate: and poiyhydr.c alcohol aliphatic a id ett UC h T^'^ S,earaie «« caLum , 2 h . 

laerythnmolmonostearate. pentaery.hrito! distear- 7,! Z 9yCe " n mon °siear al9 . Q | VC er,n d-s...™. 

combination. A comb.na'on - use^ih "^or 

s-eara.e and glycerin monos.eara.e may be Led as an example * '■'•'^^^^VDP'o-p.onatelmethane.^ 
rxamp.es cl the organic or inorganic fillers includ- silica aLn, 

e dolom^^" P0V " der - PUm,Ce ba " 00ns - alu ™- SS^i: eaf H ' a!Urn ' na ^ d '° Xide ' ™9n* 
bea'ds cTJ ' , C ' Unl SU ' fa,e - P ° !aSSIUm " !anate - barium sui' ZTZT MS ^ m3Snesium "rSon- 
IZ r.T. ;T S ' hCale '™ nlmMne bentonite. graoh.te alumn',^ ^ ^ '' bers - 9 lass glass 

'-on carb.de fibers, ptfyeftytene fibers, polypropylene f.bers Zo , sulf.de. boron fibers ,H 

' ne cyclo-otefn resn and :ne other compo«" s 1^ T 'T P °' yM " bers 

Ponents may be s,m ylIa neo US .y mixed. ^ ^ by known ™'^s For example, all of the com 

The f,lm or sheet of m,s invention will further be described below. 

Production p( lne shoa , nr ,„„ 

'Heunsiretched sheet or film may be pro 0a , eda5an " 
A monoax,a„y or b,ax,a„y stretche'd ft.m o ee , nay k Shee ' °' ^ 

temperature above me g iass lr ans,i,,on temperature The s u e .-h ?° " an "™"«<*ed shee. or „.m a, a 

rn^^^£^S.»r 
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stretched. In the latter case, the unstretched film or sheet is heated to a temperature higher than the glass transition 
temperature of the polyblend farming the sheet or film, preferably 0 to 60 *C. especially preferably 10 to 40 *C higher 
than the glass transition temperature. Then, the heated sheet or film is stretched consecutively in the longitudinal 
direction and the transverse direction, or simultaneously in both directions, for example, at a stretch ratio of 2 to 5C 
s preferably 3 to 30. to give a biaxially stretched film or sheet. 

The sheet or film of this invention so obtained has especially superior gas-barrier propery. elongation resistance 
and ease of tearing. The sheet or film of this invention has good transparency and surface properties. The film or sheet 
of this invention further has good heat-sealability 

The sheet or film of this invention also has excellent chemical resistance. When, (or example, it is immersed tor 
to about 24 hours in sulfuric acid, aqueous ammonia, acetone and ethyl acetate, discoloration cracking, deformation, or 
Dissolution do not appreciably occur. 

The sheet or film of this invention has excellent properties and is suitable for use as a packaging material, partic- 
ularly for foods. 

Since the sheet or film of this invention is composed of. for example, the cyclo-olefin polymers p -a), (1 -b) and (2), 
is it has excellent gas-barrier property and elongation resistance. When it are used as a container, a packaging material, 
or as a shielding material, it can permit sufficient storage of an article to be packed. 

Furthermore, the sheet or film of this invention can be easily torn. Therefore, a packing material or a tape produced 
from the sheet or film of the invention can be easily opened or broken by hand. 
The following Examples further illustrate the present invention. 
20 The various properties of the sheet or film of the invention can be measured and evaluated by the following methods: 

(1) Melt flow index (MFR) 

Measured in accordance with ASTM-D1235 at a predetermined temperature (T'C) under a load of 2.1 5 kg. 

2$ 

(2) Softening temperature (TMA) 

A Thermomechanical Analyzer made by E. I. du Pont de Nemours & Co. was used, and by the heal distonicr. 
behavior of a sheel having a thickness of 1 mm. the softening temperature was measured. A quartz needle was ptacec 
so on the sheet, and a load of 49 g was applied. The sheet was heated at a rale of 5 9 C/min.. and the temperature a; 
which the needle penetrated to sheet to a depth of O.S35 mm was measured, and defined as TMA. 

(3) Glass transition temperature 

Measured by DSC-20 made by SEIKO Electronics Industry Co., Ltd.Tg was measured at a temperature elevating 
rate of 10 °C/min. 

(4) Haze 

Measured in accordance with ASTM-D1003. 

(5) Gloss 

Measured in accordance with ASTM-D523. The angle of incidence was 6C 9 . 
(5) Tensile test 

From the product obtained in a working example, a Dumbell-shaped test piece was prepared in accordance with 
ASTM type IV. Using this test piece, the tensile test was conducted at 23 °C by the method of ASTM-D533. 

so 

(7) Film impact 

A test piece having a size of 100 x 100 mmwas cutout from the shaped article. The impact strength was measures 
by a film impact tester made by Toyo Seiki. The impact head: diameter 1 inch (2.54 cm). 

(3) Tear strength 

Measured by the Elmendorf method in accordance with JIS 21702 at 23 °C. 
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were 



(9) Heat-sealability 

Two test pieces having a size oM20 x 120 mm. taken from the shaped article obtained in a working example 
superimposed and heat-sealed by a heat sealer kept at a predetermined temperature under a pressure of 2 kg/cm* 
s for t second. The heat-sealed test sample was cut in a rectangular shape with a width of 15 cm. and at 23 'C its 
strength was measured at angle of ISO*. The testing speed was 300 mm/min. 

(10) Gas permeability 

10 Oxvoen oas permeability 

Measured by an oxygen gas permeability tester (OX-TRAN 100, made by Modern Control Co., Ltd.). 
Carbon dioxide cas permeability 

(5 

Measured by using a carbon dioxide gas permeability tester (Mocon Permatrane-IV type, made by Modern Control 
Co., Ltd). 

Comparative Example i 

20 

Pellets (3.4 kg) of a random copolymer of ethylene and 1 ,4,5.5-dimethano-1 .2.3.4,4a.5.8.8a-octahvdronaDhtha- 
lene (structure 
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to be referred to (ethylene content measured by ^c-NMR: 62 mole %; MFR measured at 220 'C 35 c/1 0 min ■ intrinsic 
viscosity measured in decalin at 1 35 -C: 0.47 dl/g; TMA: 1 48 -C: Tg: 1 37 -C) as a cycio-olefin copolymer we're mixed 
with 0.6 kg of pellets of ethylene/propylene random copolymer (ethylene content: SO mole %■ Tg- -54 -Q as a rubber 
component. The mixture was melt kneaded by a twin-screw extruder (PCM 45 made by ikegai Tekko Co Ltd ) as 
cylinder temperature of 220 •C and palletized to form pellets. 

A sheet having a thickness of 50 micrometers was prepared from the resulting pellets by a tyoe T-die shaping 
method by using an extruder having a cylinder diameter of 30 mm. The properties of the sheet were measured 

The results are shown in Table 1. 

Example 1 

One kilogram of the pellets obtained in Comparative Example 1 were mixed fully with 1 g of Perhexyle 25 B° 
(Nippon Oils and Fats Co., Ltd.) and 3 g of divinylbenzene. The mixture was reacted in the molten state by a iwin- 
screw extruder (cylinder temperature: 230 9 C), and pelletized. 

The resulting pellets were formed into a sheet having a thickness of 50 micrometers by the same method as in 
Comparative Example i. and its properties were measured. The results are shown in Table 1. 

Table 1 



Properties 


Comparative Example 1 


Example 1 


Haze (%) 


85 




Gloss (%) 


0.5 




Tensile strenoth (machine/transverse) 






Stress at yield (kg/cm 2 ) 


450/350 


500/540 


Stress at break (kg/cm 2 ) 






Elongation at break {%) 


7/20 


24/27 


Modulus (kg/cm 2 ) 


22/22 


-/- 
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Table 1 (continu 

Properties 


0 1 

ed) 

Comparative Example 1 


Example 1 


rum ai impact (kg-cm/cm) 

Tear strength {machine/transverse) (ko/cm 


at 23°C 
at 0*C 


1300 
900 


1300 
1000 


Heat sealability (g/15 mm width) 


iao ft c 

200'C 
220'C 


1.6/1.8 

570 
1170 


1.5/2.0 

500 
1230 


Gas permability (cm3.mm/m2 24 hrs.atm) 


co 2 
o 2 







Claims 



1. A sheet or a film lormed of an intimate mixture of: 

(A) at least one cyclo-olefin polymer selected from 
of formula (I) 



ring-opened polymers derived from at least 



one cyclo-olefin 




(I) 



wherein n is 0 or a positive inteoer. and each of R' to Ri2 „ . 

an aliphatic, aromatic or a.icyclicWaroon group 0 two o,^oS hy *° SSn - a halo 9 e " °< 

to wh,=h they are bonded, a monocyclc or oolycyclf- t rZ ^ { ° 9 * he ' Wilh ,he caro °" atomi 

an mtnnsic viscosity („,. measured in de=a„n a. 1 25'C S 0 £ Mo 10 If * T' Saidc y cl °-° le < in P°'y™ having 
70 C: and ^ 01 0 01 10 10 «Wg and a softening temperature of at least 

(3) at least one crosslinked polymer sele-ted from ( 11 a fi hi 

olefin, and a cyclo-olefin of formula (I), which e^^^Z^T^^ t ^ 9 ^ y,w - ma,ha ' pa- 
used in component ,A) and which has an .n.r.ns* viscosrtv ml »«? ! S3me °' Uom Ihe c y cloo,e,in 
and a glass transition temperature ol no, more than O'C ,2,™ Lrnh " " ^ °' 0 01 10 10 d " Q ' 
yners formed from at least two alpha-otefins and having a oi a « ,rL!'f l °*"" Cf >' stsl!lne alpha-defin copol- 
(3) alpha-olefrn/diene copolymers lormed from at least twla.ohl ? lem P«ature of not more than <rc. 
and having a glass transition temperature of no, more than 0- £ f * ** *' ' eaS ' °" e C ° n,U9a,ed diene 
d.ene random or block copolymers or nydrogena.ion products i^LT^ ^'^^"^ated 
of no. more than O'C. and (5) flexible polymers forme ^Irom ii 0 i?,? f ° haV,ng 3 9 ' ass ,fans,,ion 'emperature 
•sobutylene and conjugated dienes e 5 ,ormed ,fom -sobu.ylene and flexible copolymers formed from 
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2. A sheet or film according to claim 1 wherein, in formula 



^ ,w,„ s lw tlaim , wnerem, „ | 0rmu)a (|) . 

branched C,.C M alkyl group, a cyclohexyl group or an op^l^l ^^ fepresen,s * linear or 
together w«h either fl" or Rti ,orm. with 1 caL aJ S!? *"* 9f ° Ups: or efth " * °< 
hydrocarbon group, op.iona.ry substituted by a C r C s Zl ITcT^r * 8 monocyc,ic 0f Polyeyefc 

cycl.c system. y ' ^ alkyl 9 fOU P ™« contamg from s to 20 carbon atoms in ,he 



3. A sheet or film according to claim i in which the cyclo-olefin 




,15 



polymer is derived from a cyclo-olefin of formula 
„19 



(II) 



1 

!r 16 






R 23 




R 20 




\R 24 


I' 




R 21 




.R 25 






? 26 




R 


22 





(II) 



wherem Ri , 0 R< are as defined in claim 1 for formula (I) each of Ri3 lo «s „ 

a halogen or an aliphaiic. aromalic or alicyclic hydro-arbon ™? «<*ependen>ly represents hydrogen 

carbon atoms ,o which ,hey are bonded, a Ln^?ZlcTal *" °' T '° 

and R*. or R*> and R» l0 rm, together with me caLn a oms [Tjl Z ^ 3 double b ™« °' R» 

1 <s 0 or 1 . and m is 0 or a positive integer. h ' Ch they are bonde ^ » alkylidene group; and 

4. Asheetorfilmaccord.ng to claim Tin which the cyclo-olefin oolvmar * 

,ormul » (» ^ V 6 POlymer 15 der,vea a cyclo-olefin of the following 




(II-a) 



wherein p is 0 or an integer ol at least 1 , and a and , awni „, D , 

1. 2 or 3; each of R* to R» .ndependentty Coi2 a ' M M de,ined in clai ™ 

carbon group or an aromatic hydrocarbon B rouo- anTvl,. 9 ^ a ' k0Xy 9f0u P- an ali Pnatic hydro- 
accent carbonatom either diredy or viaan^^^^ 
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from 

bicyc!o[2.2,1 ]hept-2-ene derivatives, 

tetracyclo[4, 4,0. 1 2S . 1 7 - ,0 ]-3-dodecene derivatives, 
5 hexacyclo[6.6. 1 . 1 3 - 6 . 1 10 - ,3 ,0 2 - 7 ,0 9 * 14 ]-4-heptadecene derivatives, 

octacyclo[a.8.0. 1 29 1 4 - 7 . 1 1 1 1 8 . 1 1 31 6 .0^ A 0' 2 -' 7 ]-S-docosene derivatives, 

pentacyc!o[6.6. 1 . 1 3 - 6 .0 2 - 7 .0 9 * u ]-4-hexadecene derivatives, 

heptacycto-5-eicosene derivatives. 

heptacycio-5-heneicosene derivatives. 
70 tricyclo^.S.O.l^l-G-decene derivatives, 

tricyclo[4. 3.0. 1 2 - 5 ]-3-undecene derivatives, 

pentacyclo[6.5,l , 1 3 6 .0 2 - 7 .0 9 - 13 ]-4-penta-decene derivatives. 

pentacyclopentadecadiene derivatives, 

pentacycio(4,7,0,l 2 S .0 s l3 ,i 912 ]-3-penta-decene derivatives. 
75 heptacyclo[7,B.0,1 3 - 6 X 2 - 7 .1 1017 .0 n - 16 .l 12 ' 1 S].4. eicosene derivatives, and 

nonacycloIS.lO.I.^-^fOZ-io.O 12 ^!, 1^.20, 014.19 iis.ie]. 5 . penlacosene derivatives. 

6. A film or sheet according to any one of the preceding claims which is unstretched. or monoaxially or biaxially 
stretched. 

7. A method of preparing a sheet or film which comprises forming a polymer mixture as defined in any one of claims 
i to 5 into a sheet or film. 

8. A method according to claim 7 which includes the additional steps of heating the sheet or film to a temperature 
25 above the glass transition temperature of the polymer and stretching the heated sheet or film. 



Patentanspruche 

so 1. Folie oder Film aus einem innigen Gemisch aus 

(A) mindestens einem Cycioolefin-Polymer, ausgewahlt aus ring-gedflneten Polymeren, abgeleitet von min- 
destens einem Cycloolefin der Forme! {I} 



so 




(I) 



in der n 0 oder eine positive ganze Zahl ist und jedes R 1 bis R 12 unabhangig Wasserstoff. Halogen oder erne 
aliphatische, aromatische oder alicyclische Kohlenwasserstoflgruppe bedeutet oder zwei der Reste R 9 bis 
R 12 zusammen mit den Kohlenstoffatomen, an die sie ge bund en sind, eine monocyclische oder poiycyciische 
Gruppe bilden, die eine Doppelbindung enthalten kann. oder R 9 und R 10 oder R" und R 12 zusammen mit den 
Kohlenstoffatomen, an die sie gebunden sind, eine Alkylidengruppe bilden; 

ring-geoffneten Ccpolymeren, die abgeleitet sind von den Cycloolefinen der Formel (I), hydrierten Produkten der 
Polymere oder Copolymere und Additionspolymere der Cycloolefine der Formel (I) mit Ethylen. wobei das Cycloo- 
lefinpolymer eine Grundviskositat gemessen in Decalin bei 1 35°C. von 0,01 bis 1 0 dl/g und eine Erweichungs- 
temperatur von mindestens 70°C besitzt und 
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{B)fnindeslenseinemvern*»menPniw^*. 

se,n tom Wl e/a.s das in der Komponen.e (A, verwende.e^vc^ro !° *" ^ 0d " °' m andefes 
D cahn be, ,35'C, von 0,0, bis 10 m,g 1 eine aSJSS^SL"'" 6rUndviskos ^ *"««n in 
(2 amorphen Oder ge ,ing kfisiaIlinen aOlefin-Copoiy™^^^ ™ ** mehf 3 ' S °* C besi1 ^ 

m emer Glasubergangs.empera.ur von nich. mehrals oTSi I'nT ™ mn * eslens ™ ei ™« 
des.ens 2 wei a-Olefinen und mindes.ens .in^?u a ifn«S2 , ^^ 0po ^ ,,n - 9 ebiWe « a «s ™" 

jug.ertem D.en Oder hydrienen ProduMen davon rtZZr ^ ^Wkohlen-wasserstoHrton- 

«•*. fl« o«, B .« Iu „„™„ m , B/^r*"'* P».n,. 9 , W p, »,<,.„„, M „ ,« ; 

"T?** °°" °° Ws "' K«l.nw ass . ", 0 „~ 6 K i ^!" ,0 " a r * * »•»»«•» «. 




(II) 



wobei Hi bis R«. wie in Anspruch 1 fur die Formel m h d , ■ 

Halogen Oder eine a., ptlat ,scne. ^£^£^^ ' 6dss * 13 «* «» Wassers.C, 
P° ycyc hsche Gr uppe bi!den . dis eine Doppelbindung enma'^n Snn ? ^ *™ ™"«**«h. odr 

-eoder^ 
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(II-a) 



wobei p 0 Oder eine ganze Zah! von m.ndestens 1 1st und q und r 0 1 oder 2 sinrt a * ■ d- mi 
Anspruch l.2oder3d e finiensind.jedesR3' und R»unabhannin w - ' ' R UndR "• wie in 

afiphaii.cn. Kohienwassers.oftgruppe oder aromaUsch^e Kow ° Ha '° 9en ' eine A,k °W U pp e . eine 

gendeiner der Reste R". R« rV^ R » ™ ™! '^J ^nwaswrautflgruppe bedeu.e. und wobei i, 

Alfcylengruppe mi; 1 bis 3 Kohiens^fia.o.en getnde" S K ° hlenSt0,{at0m *■* °*er Ober eine 

. Folie oder Film nach einem der Anspruche i bis 4 wobei das r«rin«i»r * - 

ist aus 0061 ° as c y c| oolefm der rormel (|). (M) „,„ (M . 2) auS gewahlt 

3icyclo[2.2.i!hep!-2-en-Deriva:en. 
Tetracyclo[4.4.0.l2-3lM0 ] . 3 . ( ; Odecen .r )er|vaten 

"•»q«loI6.6.1.l3*iio.i3o2.7o9.,«j.. 4 , epIadecen . De 

?en ! acycloi6.6.1. 1 3. 6i0 2.7 i0 ?,. ] . 4 . nexadecefvDerjvaten erivaIen . 

Hep;acyclo-5-eicosen-Derivaien. 

Heptacyclo-5-henecosen-Derivaten, 

Tricyclo|4,3.0,l2-5]-3-deeen-Derivaten. 

Tricyclo|4.3.0.l2-5]-3-undecen-Deriva:»i 

Pen:acyclo(6,5. 1 . T = 6. 02'.0S'3] 4 .pe n:2 .decen.Derivaten 
Pentacyclopentade:adien-Derivaten 
PemacycloK.7.0. 1 2foe'3. 1 5.'2j.3.pe n , a . decen . DefivaIen 
hepiacyclol7.a.0.i 3*. 02-7 ,io.,7 ou.ii., :2.i5 Kti cosen . Defj 
Nonacyclo[9.l0.l. I^o3-e. 0 2.'0. 0 i2.2i ,h»o».h iisie. c!. . ~ 

• ' r=-pentaeosen-Derivaten. 

Film oder Folie nach einem der voranaeh»nd»n Ansaru-h D h;« 

ist. «n 9 .n.no-n Anspru.he. die mcht gesireckt oder monoaxialoder biaxial getreckl 

Vertahren zur Herstellung einer Folie oder eines Films, umlassend das F 0fmon «■ B , 

e.nem der Anspruche 1 bis 5 zu e.ner Folie oder einem Film " Po, V mer 9 emi «hes nach 

Vertahren nach Anspruch 7. umiassend d« zusaizliche Stufe des Frhi.^oe h c . 
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Revendications 



Feuille ou film | 0 rme par un melange intime de : 



(A) au moins un polymere de cyclo-olefine choisi Darm' d 

derives d'au moins une cyclo-olefine de formule (I) ■ P°Vmeres obtenus par ouverture de cycles et 




(I) 



dans laquelle n vaui 0 ou un nombre entier posilif el eha-un h». . , , 
nj.ni un a.orne d'hydrogene, un atome d'ha,o le Tun ^L 'T^ repf " Cme 
al.pnat.que ; ou deux des symboles R9 a R'* formen, ensemh ! T hy i d ' 0carbo ^ •'teycKqua. aroma.ique ou 
re _l.es, un groupe monocyc.ique ou polycyc.ique q J 2 con. en !f a ' 0meS * Cafb ° ne auxQ - uels * «m 
,ormenI •"»•"** "n groupe a.kyLne avects a o™ ^"H ' " aiS ° n 1 ° U ** 00 a " et 

.es atomes de carbone auxquels ils soni relies ; 

des ccpolymeres obienus sar ouverture d° evri« « h ■ - • 

drogena^on desd,ts polymeres ou copo. y mere S e L ZZTesT^T * '° rmUle ( "' d6S ^ duils 
ethylene, led,, polymere de cyclo-olefine presentan, une de c V cl °-° le,i "es de lormule (I) avec 
1 33 °- Va ' am * 001 *' 0 ^ e« une .ensure 'Z^^^^T **» » — " * 
(3) au moins un polymere reticule choisi parmi m un mnni™,- 

define. ., une cycio-olef.ne de lormule m ta S °° Ple com P^nan. fethylene . une autre a- 

olefcne u.ilisee dans ie composant (A) e qui a une^SS -rf^ '^'^ ° U dif,erenIe ° e la cycto- 
valan. de 0.0, a 10 dlrg. e. une temperature de ZsZn^rl ^ meS ™ e dans la d6cali ^ a 135- C 
define amor ? ,es ou laiblement cL^^™^^" ^ °° °' < 2) *' C °« es ™£ 
temperature de transmon v.treuse tfau P lus 0» C (3) des 1™, ° eUX al P ha «* ef '"« e: present! une 

mo,ns deux atoha-otohnes et d'au mens un die™ 'SS'' M ^"^''ne/diene.ormesapamrd'au 
•reuse d'au plus 0' C. (4) d e S copolymer sequels ou s L [sm *™»'* * transition vi- 
d,ene conjugue ou leurs produits d'hydrogena.ion present, une • hydf0Carbure ""W^ aroma.ique/ 
0 C. et (5) des polymeres soup.es formfs a pan^^Z^ 66 ' fanS " ,0n Vi,reuse ^ 
d isobutylene ei oe die.nes conjugues. 'sobutylene et des copolymers souples lormes a panir 

Feuille ou film conlorme a la revencication i dans l eQ u». w= , . 

ST' ind< * en32 ™- ' «" fl-oup. alky.e'.inea,re ou lT/e nc° C ( "' dM Symb °' es R ' a «'» 

phenyle eventueliemem suostitue : ou R* ou R«o avec fl , * 2 n C ^»- groupe cyclohexyle, ou un groupe 

auxquels ils son, rehes. un groupe hydrocarbon. pZniZT '°' mem enSSmb,e - avec '•• a <°™« de carboSe 
9 -pea,y,e en C,C 5 e, component * » i » 

o,2 SSST ' b ' eVendiCat,0n ^ danS ,6qUel 16 * cyclo-o^ne est «*. d,ne cydo- 
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(II) 



carbone aiicyclique. aroma.ique ou alipha.ique ; ou deu^CE ^^T^ - W° 
aiomes de carbone auxquels ils son. relies, un groupe mono- vE. ^ , , 0fmem ensemC "e. avec les 
Laison ; ou r» e , r* 0 u r» e, n» .ormen, ensemble lec ^ a.om " 1117^° p,ut aVOif Une double 
groupe a.ky.idene : et , vau, 0 ou , . e. m vau. 0 ou un nombre en ^i2f aUXQUelS ^ S ° n ' U " 

4. Feuille ou film conlorme a la revendication 1. dans leouel i e oaivmiito H 

olefine repondant a la lormule suh/ante (ll-a) : POlymere de cyclo-olefine est derive d'une cyclo- 




(II-a) 



et R« est relie a I'a.ome de carbone ad.acen \ Z * ? I" 61 "" 1 ""* des symboles R« r«. R 3, 

ponan. de 1 a 3 a.omes de carbon 8 °»«™™«. so., par I'in.ermediaire tfun groupe alkyi^ne com- 

derives de bicyclo[2.2.l]hept-2-ene. 

derives de teiracyclo[4,4,0.l2-5,iM0j-3-dodecene 

der,ves d-hexacyclo[5, 6, i, ]«. i«M3 0", 0^<].4.hepiadece ne. 
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cterivSs tf °c'acyclof8. 8. 0. ^ ii.ia , i3., 6 qm n1il7l ' 

derives de pentacyclo(6. 6. 1. 1«. o» o».«M+e«JZ 1 - Moeo «*ne. 

derives cfhepiacyclo-5-eicosene. 4 nexadecene. 

derives tfheptacyclo-S-heneicosene 

derives de tricyclo(4. 3. 0. l"]-3-decene 

derives de tricyclo[4, 3. 0. 1«]-3-undecene 

derives de pemacyclopentadecadiene 

derives de penlacyclo[6. 5. 1. i3.s QZ.i 0 9-", .^ on , = „. . 

derives de pemacyclopentadecadiene.' '^^^ 

derivesdepemacyclo(4.7,0. 12 5 0 8.i3 ,912,- 

derives dhe pa cyclo[7. a. 0. o" ,;„.„ V^SS^: 

derrves de nonacycto[9. 10. 1. ,« 0 3.8 ^,0 0 «i ,, Jftj^,!! 

' • 1 J -S-pentacosene. 

FeuHle ou film conforme a rune quelconque des precedent 

* un enrage monoaxial ou biaxial. P re «dentes revendcations qui rVest pas etire. ou qui es , soumis 

Precede de preparation d'une leuille ou d'un film n „i ~ 

«*» » tae „ ^,7,^5^.* «~ - -»» * «o*n*« 5 

Procede conforme a la revendication 7 qui enolobe l« 4,, 



35 



